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January 27, 2012 

Mr. David Albright 
Manager, Ground Water Office 
United States Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

Dear Mr. Albright: 

Elk Hills Power (EHP) is submitting the attached response to your letter dated December 14, 
2011 in which the United States Environmental Protection Agency, Region IX (EPA), as part of 
its continuing technical review, requested additional information and clarifications of previously 
submitted information. The information with this letter is provided as a supplement to the Elk 
Hills Power UIC Permit Application for Class I Non-Hazardous Injection Wells. 

The original EHP Permit Application was submitted to EPA on September 15, 2010 within 180 
days prior to the permit expiration on February 21, 2011. The Permit Application was updated 
on July 27, 2011 in response to the Technical Review letter dated March 2, 2011 from Mr. 
George Robin of EPA. 

The attachments to this letter include an item-by-item list of responses to the EPA's questions 
and comments in its December 14, 2011 letter and two (2) sets of hard copies of inserts to be 
replaced in the July 2011 application document. Finally, there is a fully updated electronic copy 
of the Permit Application containing all revisions. 

Please feel free to contact Mr. Ricardo Medina at (661) 763-2727 or Mr. Sonnie Pineda at 763~ 
2725 if you have any questions or further requests . 

. Ricardo Medina 
Elk Hills Power 

Enclosures 

EPA-R9-20 15-006449-0000378 



EPA Request for Information 
Underground Injection Control (UIC) Permit Application 

Class I Non-Hazardous Wells 
Elk Hills Power- R9UIC-CA1-FY10-2R 

Response to Elk Hills Permit Application Questions and Comments (12-14-2011) 

1. The calculations of the Area of Review (AOR) waste front (with and without dispersion) 
and the pressure front calculation for past and projected future cumulative injection 
through 2022 appear to be correct. Calculations were checked for both the "current rate 
forecast" and "high rate forecast". However, there is little discussion of the basis for the 
calculations. Please provide a brief discussion of the methodology and assumptions 
used to develop the current rate forecast and high rate forecast. EPA will use the high 
rate forecast for its evaluation of the Permit Application. 

In addition, please provide a background discussion of the methodology used to select 
input parameters for the AOR calculations. Several input parameters were determined 
based upon samples from well 46WD-7G. Please explain why this well was selected, and 
include justification of why the samples are considered representative of the injection 
well formation. Additionally, please explain the basis for estimating the compressibility 
of the injection interval. Page 19 of the application states that compressibility of the 
injection interval was estimated based on compressibility values for consolidated 
sandstones with porosity of 26 percent at a lithostatic pressure of 0. 75 psi/ft. However, 
the porosity of the injection interval was determined to be 34 percent, based upon 
samples from well 46WD-7G. Please explain this difference and why 26 percent porosity 
was used for the estimate. 
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2. Map symbols for Exhibit B-3 are very hard to read. Please provide a better map with 
more color variety and greater shape difference between symbol types to allow better 
identification of well types. It is not clear why some symbols are red and some are black. 
Please revise the legend to explain the reason for the two colors. 

3. The geological cross sections (F-8 and F-9) were not updated since the original permit 
application. In EPA's March 2, 2011 Technical Review Letter (EPA letter), we specifically 
requested that the geological cross sections be re-drawn to include data obtained from the 
permitted wells (25-18G, 25A-18G, 35-18G and 35A-18G) constructed under the existing 
permit The submitted geological cross sections do not include the permitted wells and 
data obtained from them. Also, all wells included in the cross sections should be legibly 
labeled with the well identification on both the cross sectional amps (Exhibit f-8) and the 
topographical map of the two cross sections (Exhibit F-7). Data from all four injection wells 
could be included in Cross Section A - A', since this cross section follows a similar west to 
east direction as the line of wells 25-18G, 25A-18G, 35-18G and 35A-18G. Please redraw 
A- A' to include these wells or explain why they are not included. Cross Section B - B' is 
oriented in an approximate north to south direction. Because of its perpendicular 
orientation to A- A', it may be difficult to include data from all four injection wells. Please 
redraw B - B' to include as many of the four injection wells as possible or provide 
explanation as to why they are not included. 
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4. Portions of the paper copy of the application are poorly labeled and indexed. For example 
the Attachments section to Exhibit A-1 containing many plastic sleeves with large, folded 
drawings, is not indexed. This makes finding a specific map very difficult. Please provide 
labeled tabs for the plastic sleeves so that navigation among the large drawings may be 
improved. 

5. Attachment I "Formation Testing Program" appears to have errors. For example, page 27 
states "A summary of the static formation pressure since 2003 is presented in the table 
below." However the table only contains data from a test in 1999 and 2005. The table 
does not contain annual data from 2005 through 2010. Please include all available data 
from 1999 through 2010 or explain why it is not included. 

6. Discussion of the fall off test results mentions a high skin factor during recent tests. The 
cause is not identified, but the discussion says: "These wells tend to fill up with sand and silt 
particles over time and the wellbores occasionally need to be cleaned out back to their total 
depth." Please include a proposed plan and schedule to do this as part of regular well 
maintenance. 
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7. The Step Rate Test (SRT) data in EPA's project files are on a floppy disk. Unfortunately, 
some of the files are unreadable and appear to be corrupted. Please provide EPA with an 
electronic copy of the complete SRT data and include a conversion from spinner rate to 
flow rate. 

If possible, the SRT data should be submitted in the example format provided below: 

DATE TIME INJ. PRESS (PSIG) INJ. RATE (GPM) 

11/27/11 16:33:16 1525.6 65.8 

11/27/11 17:33:16 1525.4 66.3 

Each data line shall include four (4) values separated by a consistent combination 
of spaces or tabs. The first value contains the date measurement in the format of 
mm/dd/yy or mm/dd/yyyy, where mm is the number of the month, dd is the 
number of the day and yy or yyyy is the number of the year. The second value is 
the time measurement, in the format of hh:mm:ss, where hh is the hour, mm 
are the minutes and ss are the seconds. Hours should be calculated on a 24-

hour basis, i.e. 6 PM is entered as 18:00:00. Seconds are optional. The third value 
is the well head injection pressure in psi. The fourth column is injection rate in 
gallons per minute. 

Additionally, please provide a summary and analysis of the surface injection pressures 
for each well over the prior years of operation since injection began. The discussion 
should include maximum and average surface injection pressures for each well and data 
analysis, with a discussion of any surface pressure trends over the entire operational 
history. Please provide more analysis to support the statement in the current version of 
the Permit Application on page 29 that: " ... the permitted injections wells are capable of 
operating at surface wellhead injection pressures well below the 80 percent limit of 177 
psig•" 
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8. Water samples were not collected from any of the four injection wells constructed by EHP; 
however, a Tulare water sample was collected in December 2008 from a well approximately 
two miles away in Section 148. Please justify why the sample from the well in Section 148 
is representative of the formation water in the vicinity of the injection wells. 
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